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INTRODUCTION

within the past six weeks | have visited Europe, the Soviet
Union and Japan. | have talked with the leaders of space programs
and toured space facilities in all three regions. 1 am, therefore,
- more than ever aware of the capabilities, achievements and
pjanhing of national space programs abroad. And | am more
immediately aware of the prospects for cooperation among these
thrée great centers and between them and the United States.

From my point of view, then, it is particularly timely for
me to talk with you about NASA's experience in international
space projects. And I'm pleased indeed to be here with you for
thvat.pu'rpo‘se. | -

THE BASIS FOR COOPERATION

Like any other enterprise, international cooperation in space
must be built on a firm foundation. The building blocks of space
cooperation are the national programs which attract skilled
personnel and develop the capabilities required for joint projects.
Without strong national efforts, we could not g'enerate projects
trat would be meaningful for all the participants.



This is not to say that the capabilities must be equivalent
at the outset. Small centers of scientific competence abroad may
be, and indeed have been, sufficient to generate collaborative
experiments. The increased capabilities biought into being in
this way can contribute to more advanced projects. Still, the
outlook for important joint enterprises in space is inevitably fixed
in large part by the level of development in the major space centers
of thg wor ld.

What is the comparative readiness for important collaboration --
technically and politically? In the United States, of course, we
think that readiness is high. We are conducting a broadly balanced
civilian space effort at a fairly stable budgetary level. Our programs
encompass near-earth science, planetary investigations, solar
and stellar astronomy, the full gamut of practical applications --
especially in meteorology and earth resources surveying -- and
manned flight. We have consistently obtained from our
Administration and Congress a support level of somewhat in

excess of $3 billion per year.

In political terms, the United States has given an emphasis
to cooperation in space which may be unprecedented in any field
of advanced technology. The Congress specified international
cooperation as one of the prime objectives of the National

Aeronautics and Space Act of 1958. Every chief executive since



President Eisenhower has publicly advocated such cooperatio n,
and the subject has been an important item even at the Summit.

| will leave to later what we have done to give practical expression
to this political goal; as many of you know, it has been substantial.

What of our partners and prospective partners?

Europe's budgeting for national and regional space activities
has grown to roughly a sixth of ours, partly because we have
retrenched very substantially since our high point in the
mid-sixties and partly because of increased European funding,
espeéially in France and West Germany. That funding is now
relatively narrowly directed to practical applications. Only the
- funding for Spacelab is relevant to manned flight and there is
comparatively little new money going into space science. Europe
has given more and more emphasis to regional programming with
tte result that the major instrument for cooperation, both
within Europe and between Europe and other centers, will
- clearly be ESRO and its successor, the European Space Agency.
The willingness of all but one of ESRO's ten members to enter
into the Spacelab agreement with NASA certainly appears {o
signify a high level of political readiness to engage in important

cooperation,



It should be noted that Europe is making a second major .
effort to develop an independent launch capability in the L3S, or -
Ariane. Some interpret this as a signal that Europe means
ultimately to go its own way rather than to collaborate on a broad
scale with the United States, as in the past. | don't myself think
that Ariane represents an either/or proposition. | would expect
that the advent of the Shuttle and Spacelab in the United States
will actually increase the opportunities for US-European cooperation
in view of the substantial launch and payload economies which
should be possible and which will not be within the capabilities
of conventional vehicles.

Given Europe's level of funding and the conscious direction
of its space interest, it would appear that future collaboration
may find its most important expression in the applications field --
and this has already ‘begun to manifest itself with Intelsat and

now Aerosat.

Turning to the Soviet Union, we have some difficulty in
characterizing that nation's space program since we lack the
necessary information on a majority of their near-earth missions.
Nor is it easy to estimate the funding level devoted to space there.
Nevertheless, it is clear that we see the most active space program

in the world today, with an annual launch rate running at three
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times our own. The Soviet planetary program has been considerably
more active -- but probably not more fruitful -- than our own.

Their manned flight program has lately resumed a high level

of activity during the period of U. S. development of the Space
Shuttle. And we see some sustaining activity in both space

science and appIiCations, but probably not as great as our own.

While the record of collaborative activity by the Soviet Union
does not approach either our own or Europe's, there has been
active cooperation with France, India, and the United States
and apparently some participation by the Eastern European Bloc.
We are probably safe in concluding that the Soviet Union is
increasingly, even if slowly so, ready to consider collaboration
in Space and that it has a formidable national base for such

collaboration.

I n the case of Japan, the space effort is the newest and
smallest among the regional centers we are discussing. The
annual budget is more comparable to those of France and West
Germany, about $200M/year, but it is expended principally on
the development of a launch vehicle based on the U. S. Thor-Delta.
The remainder is almost entirely directed at the present time to
communications and meteorology. The three major satellites

involved are being contracted for in the United States. While
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Japan has orbited several small satellites of her own. these have
been largely launch-test oriented. Thus, Japan's specific space
experience for addressing major international space projects is
considerably more limited than that of the other three centers.
In terms of posture, Japan has so far preferred the commercial
rather than the cooperative route to space activity. Whether this
might change is hard to say.

This brief run-down of comparative space anatomies gives us
the framework within which international space activity, current
and future, can be realistically considered.

HOW SPACE COOPERATICN STANDS TODAY

it should come as no surprise, in light of this overview,
that our principal collaborator in space to date has been Europe,
collectively and individually. The long series of cooperative
satellite projects we have undertaken with the U. K., France, ltaly,
Germany, The Netherlands, Spain and the European Space Research
Organization is about to reach its apex with the December launch
of Helios, the first of two probes designed to fly nearer to the sun

than any predecessors, closer than the planet Mercury.

As is the usual pattern in these programs, the two Helios
spacecraft were proposed, designed, funded, constructed and
largely instrumented in the collaborating country -- in this case
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West Germany. | understand the cost to Germany to be in excess

of $100m. NASA will, as usual in these projects, provide the
launch vehicles, in this casetwo Titan Centaurs, at a cost to us

in the neighborhood of $55m. Seven German experiments will

be on board, accompanied by three from the US, Italy and Australia,
all calculated to advance our knowledge of the sun and the
interplanetary medium, the basic elements of earth's environment
in space.

| don't want to give the impression that cur cooperative interests
are directed only toward the advanced nations. Take, for example,
our sixth Applications Technology Satellite, ATS-6, the first
satellite capable of broadcasting TV directly into something close
to an ordinary home receiver, modestly augmented. ATS-6 is now
in a geosynchronous orbit, broadcasting educatio nal television
programs and providing advanced medical communications in rural
areas of the United States -- Appalachia, Alaska, and the Rocky
Mountain states -- where conventional ground transmission is not
everywhere available. Next July, ATS-6 will be moved eastward so
that I ndia may use the satellite in a larger educational television -
experiment. The satellite will broadcast television programs by
All India Radio directly to several thousand village television
receivers equipped with small antennas fashioned of chicken wire.

Only two cities in India -- Delhi and Bombay -- now have television,



so the sateHite will permit India to leapfrog several decades of
conventional development, applying advanced technology directly
to human needs. The Indian broadcasts will concentrate on
population controls, farm productivity, village hygiene and the
like. All ground segment costs in India are being met by India.
The prospect of this program has induced India to plan a
comparable national system to follow -- a system which could
provide India a multi-faceted communications network at a
fraction of the cost and in a fraction of the time required for a

conventional network.

ATS-6 is not an isolated example of the current involvement
of developing nations in cooperative space programs. Another is
the Earth Resources Technology Satellite, the latest space
- application and one which could surpass the achievements in the
communications and weather fields. The first ERTS satellit_e |
has been gathering data on our own pianet and transmitting it back
to ground stations on Earth since 1972. Experimenters from some
37 countries and two international organizations were among those
invited o determine the usefulness of ERTS data and imagery in
agriculture,, forestry, geology, hydrology, oceanography, land‘use
planning and many other disciplines. Many of these investigators

have already made significant pr'actical applications of the data.



With a second ERTS satellite planned for launch early next
year, and further studies of the usefuiness of ERTS data underway,
the importance of thissatellite is as clear for other nations as it

is for our own.

Ground stations for direct reception of Earth survey data |
fronﬁ the satellite are already in operation in Canada and Brazil
under agreements with those countries. A few months ago,
[taly agreed to build its own facility near the city Fucino. Many
other nations have also indicated an interest in building grou nd
stations, and we expect several more agreements to be signed in

the coming months.

As in all of our cooperative programs, both parties benefit.
Italy -- like Canada and Brazil -- will fund the costs o constructing
and operating its ground station. 1t will provide NASA with copies
of any data desired, and this is important when tape recorders
cease to function. Italy will also provide data free to any Principal
I nvestigators selected by NASA in the region served by thevstation.
Data will be provided to the public at nominal cost. In exchange,
of course, Italy obtains real-time access to the satellite.

So far, the United States has been making data available
- from weather and earth resources satellites to all comers free or
at nominal cost. This, of course, can't be a permanent practice.

-
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Some means of reasonable cost-sharing will be sought in the not
distant future. For this reason, we have written into recent
agreements for ERTS ground stations an option which will permit
us, sometime after the next ERTS satellite, "'B'"', has been operating
for at least a year, to introduce a fee for access to the satellite.
As'suming that sufficient ground stations are in being around

the wdr!d at that time, the cost per station should not be onerous,
nor indeed do we wish to discourage participation. On the contrary,
we should like to see more participation -- but soundly based on
cooperative cost-sharing, defraying in some part costs which the
U. S. so far bears alone.

ASTP AND SPACELAB

Let meturn nbw to the latest and largest cooperative space
projects undertaken to date. As many of you know, we are now
preparing to carry out, in July 1975, the first international
manned space mission. The flight will mark the culmination of
the Apollo-Soyuz Test Project in which a universal docking
system suitable for future spacecraft will be tested and evaluated,
using U. S. and Soviet vehicles. This international docking system,
jointly designed and independently developed by Soviet and U. S.
engineers, not only opens the way to mutual assistance in space,



but it could also represent a keystone to expanded cooperatian
with the Soviet Union and -- when the Spacelab becomes available --
with both the Soviet Union and Europe on the same mission.

The demanding cooperative character of the Apollo-Soyuz
Test Project should not be underestimated. Between 50 and
100 technicians on each side have been meeting alter nately
in Moscow and Houston to work out the compatible docking
mechanism and the complex rendezvous and docking operation.
Team‘s of astronauts and cosmonauts have been working closely
together for extended periods to familiarize each other with
the spacecra’ft and crew operations so that there will be no
surprises in space. Hardware tests have been conducted both
in the U. S. and the Soviet Union.

The ASTP agreement stems from a first step in late 1970.
The most careful evaluation, definition and guidelining was
required before Heads of State could commit to a test flight at the
{972 Summit meeting. Our cost will be roughly $250m. Soviet
costs may be even greater since they have already flown two
unmanned tests of the planned spacecraft configuration, and
also expect to carry out a manned test of this same configuration.

Moreover, the Soviet Union is readying two spacecraft and two
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launch vehicles to our one -- in order to have a double chance
to bring the mission off on schedule. The truly remarkable
effort demanded by this major program shoulid improve
understanding, introduce a healthy realism in personal
reiatiohships, and pave the way for any future programs the

two gover nments want to do together in space.

The most significant cooperative effort of which we
are aware is the joint development of a new space facility.
Last September, after four years of discussion and negotiation,
the European Space Research Organization, ESROQ, acting on
behalf of nine member states, agreed to design and develop
the Spacelab as a key element of the U. S. Space Transportation
System. Spacelab will involve a European expenditure amounting

to a current dollar equivalent well in excess of $400m.

Mr. Gibson, the Acting Director-General of ESRO, will
no doubt tell you something of Spacelab from the European point
of view. looking at it from the U. S. point of view, Spacelab
will consist of modules providing a pressurized shirt-slesve
Jab plus pallets or platforms external to the lab to accommodate
instruments such as a telescope which require direct viewing
or exposure in space and need no atmosphere. The modules
will fly attached to the reusable U. S. shuttle orbiter in its

cargo bay.
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~ With Spaceiab, experimenters and technicians will no -
longer be bound to the Earth. Assisted by NASA's three Shuttle
crew membpers, Spacelab experimenter teams will spend from
seven days to a month in orbit conducting their work with
~instruments very like those they have worked with on Earth.
Thus, Spacelab will bring man's unique skills and powers of

observation directly to bear in space research and applications.

Spaceiad will give us a facility for realizing a substantial
part of the promise of the shuttle system -- the introduction
of a new, more economic base for a wider range of space |
activities. The Spacelab will make it possible to experiment
on short notice, with quick turn-around time, to "plug in"
to standard lab facilities with a minimum of special design
for the space environment, and with a marked easing of the
old constraints on weight and volume which so escalated the
cost of space research in the conventional mode,

Some of the purposes to which Spacelab will be put are

the following:

0 Spacelab teams may pioneer in materials processing

in space, developing superior crystals or bearings

in zero-g.



0 Work can be done on technologies for collecting
and relaying solar energy for use on Earth,

0  Vaccines ard medical plasmas will be processed
which could not be matched on earth,

0 Earth-looking observation programs will be

carried on to test new sensors or new applications.

o  We will study the interaction of the Sun and the
Upper Atmosphere as the primary forces shaping
our weather.

o  Wewill have an unparalleled platform for the use
of large telescopes above the obscuring effects
of the Earth's atmosphere,

What were the considerations which produced the
cooperative development of so significant a‘n element of our
own future space transportation system? First, there was in
this country the desire to enlist substantial foreign participation
in a major development program -- something which had not
materialized in the otherwise broad inter national activity which
NASA has conducted, |

Second, 1 believe that this objective was credible in Europe
because of the high success of previous cooperative space ventures

with ESRO and its individual member countries.
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Third, an association in a joint entérprise with NASA -
was itself regarded as an attractive goal in Europe because of
NASA's record in the Apoilo and other programs.

Fourth, Europe had established its own capability for
such a project through a decade of successful satellite projects

and the effective management capability demonstrated by ESRO.

Fifth, participatioh in the development of the reusable
shuttle system was specifically attractive because it could clearly
represent the way space business would be carried on in

theAfuture.

Sixth and last, a viable agreement of mutual interest was
developed. That agreement preserved the management integrity
of the overall program in which the U, S. was of course the
major investor, but it provided for real responsibility on the
part of Europe for an element of the whole which was as
separable as such an element can be. The agreement assured
NASA of a substantial contribution to a U. S. program. It also
assured Europe that its R&D investment would be recognized
through U.S. commitments to purchase any additional
Spacelabs of the same basic capability from Europe.

Perhaps these considerations provide a fairly useful
listing of guidelines for successful collaboration in any area.

Certainly, we hope they prove sufficient for success in the
case of Spacelab.



Of course, we want to look even beyond Spacelab. The
first great opportunities for extended collaboration will
undoubtedly come with the use of Spacelab itself. We invited
substantial ESRO representation to this past summer's study
of the shuttle's use for space applications, and | understand
that ESRO is stimulating comparable discussions in Europe
regarding such use. While each of us will have many
purely national uses of the system, we will undoubtedly
want to collaborate in still other uses, and we shall look
forward to that.

CONCLUSION

Space cooperatidn has been far more extensive than the
public or even governments generally realize. 1In fact, we
~ with our collaborators will have invested roughly a billion
dollars in joint projects when current agreements run out --
this does not count either ASTP or Spacelab! For us,
substantial savings have been involved since we've spent
only a quarter of that figure and gained access to meritorious
space research and convenient facilities. For our friends, it
has been valuable because they have gained access to launch
possibilities and to a framework of collaboration which would
have cost many, many times as much were they to have

operated independently.
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The many significant cooperative projects now underway
grew from sound national programs and reflect a careful
analysis of our common goals. Our joint efforts have not
p_e_e_n_-4 and will not be -- charitabie or cosmetic exercises.

We and our partners have strong mutual interests in exploring
and using space; we can both reduce our costs and increase
our benefits by attending to those common interests. Unless
our cooperative projects respond to the needs and goals of

all barticipants, however, they will not stand up under the
rigorous tests to which every government agency subjects

its programs.

We see in space an unlimited opportunity to benefit
humanity - and we are firmly convinced that this unlimited
opportunity can be shared by Europe, the United States, and
the entire world. 1t is our intention to encourage mutually
beneficial cooperation at every occasion, and it is our belief
that through such wide-ranging cooperation, we may
contribute substantially to the peace and prosperity we have

so long pursued.
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INTRODUCTICN

Within the past six weeks I have visited Europe,
the Soviet Union and Japan. I have talked with the
leaders of space programs and toured space facilities
in all three regions. I am, therefore, more than ever
aware of the capabilities, achievements and planning of
national space programs abroad. And I am more immediately
aware of tne prospects for cooperation among these three
great centers and between them and the United States.
From my point of view, then, it is particularly
timely for me to talk with you about NASA's experience
in international space projects. And I'm pleased indeed
to be here with you for that purpose.

THE BASIS FOR COOPERATION

Like any other enterprise, international cooperation

in space must pe built on a firm foundation. The building

blocks of space cooperation are the national programs which

attract skilled personnel and develop the capebilities
required for joint projects. Without strong national
efforts, we could not generate projects that woulu -

meaningful for all the participants.
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This is not to say that the capabilities must be
equivalent at the cutset. Small centers of scientific
competence abroad may be, and indeed have been, surfficient
to generate collaborative experiments. The increased
capabilities brought into being in this way can contribute
to more advanced projects. Still, the outlook for important
joint enterprises in space is inevitably fixed in large
part by the level of development in the major space centexs
of the world.

What is the comparative readiness for important
collaboration--technically and politically? 1In the United
States, of course, we think that readiness is high. We are
conducting a broadly balanced civilian space effort at a
fairly stable budgetary level. Our programs encompass
near-earth science, planetary investigations, solar and
stellar astronomy, the full gamut of practical applications--
especially in meteorology and earth resources surveying--and
manned flight. We have consistently obtained from our
Administration and Congress a support level of somewhat in

excess of $3 billion per year.
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' In politicai terms, the United States has given an
emphasis to cooperation in space which may be unprecedented

in any field of advanced technology. The Congress specified

v s o o bR AA

international cooperation as one of the prime objectives
of the National Aeronautics and Space Act of 1958. Every
chief executive since President Eisenhower has publicly

advocated such cooperation, and the subject has been an

important item even at the summit. I will leave to later

what we have done to give practical expression to this

political goal: as many of you know, it has been substantial.

What of our partners and prospective partners?
Europe's pudgeting for national and regional space
activities has gyrown to roughly a sixth of ours, partly

because we have retrenched very substantially since our

high point in the mid-sixties and partly because of
increased European funding, especially in France and West
Germany. That funding is now relatively narrowly directed
to practical applications. only the funding for Spacelab
is relevant to manned flight and there is comparatively

lictle new money going into space science. Europe has

given more and more emphasis to regional programming with ;
the result that the major instrument for cooperation, both

within Europe and between Europe and other centers, will

|
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clearly be ESRO and its successor, the European Space Agency.
The willingness of all but one of ESRO's ten members to enter
into the Spacelab agreement with NASA certainly appears to
signify a high level of political readiness to engage in

important cooperation.

amcume ot

It should be noted that Europe is making a second major

effort to develop an independent launch capability in the
L3S, or Ariane. Some interpret this as a signal that
Eurcpe means ultimotely to go its own way rather than to
collaborate on a broad scale with the United States, as in
the past. I don't myself think that Ariane represents an
either/or proposition. I would expect that the advent of
the Shuttle and Spacelab in the United States will actually
increase the opportunities for US-European cooperation

in view of the substantial launch and payload economies
which should be possible and which will not be within ¢
the capabilities of conventional vehicles.

Given Europe's level of funding and the consc.ous
direction of .is space interest, it would appear that
future collahoration may find its most important expression
in the applications field--and this has already begun to

manifeot itself with Intelsat and now Aerosat.
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Turning to the Soviet Union, we have some difficulty

AL e il B SNt (v % S AT Hag

in characterizing that nation's space program since vie

lack the necessary information on a majority of their near-
earth missions. Nor is it easy to estimate the funding
level devoted to space there. Nevertheless, it is clear

that we see the most active space program in the world today,

with an annual launch rate running at three times our own.

The Soviet planetary program has been considerably more i j

active--but probably not more fruitful--than our own.
Their manned tlight program has lately resumed a high level
of activity during the period of U.S. development. of the

Space Shuttle. And we see some sustaining activity in both

space science and applications, but probably not as great

as our own.

While the record of collaborative activity by the

Soviet Union does not approach either our own or Europe's,

there has beer active cocperation with France, India, and ’

the United States and apparently some participation by the ]
Eastern Europeen Bloc. We are probably safe in concluding
that 'the Soviet Union is increasingly, even if slowly so,

ready "o consider collaboration in space and that it has a

formidable national base for such collakoration.

|
o
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In the case cof Japan, the space effort is the newest
and smallest among the regional centers we are discussing.
The annual budget is more comparable to those of France and
West Germany, about $200M/year., but it is expended principally
on the development of a jaurch vehicle based on the U.S.
Thoxr-Delta. The remainder is almost entirely directed at
the present time to communications and meteorology. The
three major satellites involved are being contracted for
in the United States. while Japan has orbited several
small satellites of her own, these nave been largely launch-
test oriented. Thus, Japan's specific space experience
for addressing major internat

more limited than that of the other three centers. In texms

of posture, Japan has so far preferred the commercial rather

than the cooperative route to space activity. whether this

might change is hard to say.
This brief run-down of comparative space anatomies
gives us the framework within which international space

activity, current and future, can be realistically considered.

jonal space projects is considerably
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How Space Cooperation Stands Today

It should come as no surprise, in light of this ! X
overview, that our principal collaborator in space to
date has beer. Europe, collectively and individually.
The long series of cooperative satellite projects we
have undertaken with the U.K., France, Italy, Germany,

! The Netherlands, Spain and the Furopean Space Research

osganization is about to reach its apex with the December

jaunch of Helios, the first of two probes designed to 1
fly nearer to the sun than any predecessors, closer than i
the planet Mercury.

As is the usual pattern in these programs, the two

Helios spacecraft were proposed, designed, funded, constructed

and largely instrumented in the collaborating country--in

this case West Germany. I understand the cost to Germany
to be in excess of $100m. NASA will, as usual il these
projects, provide the launch vehicles, in this case two ]
Titan Centavrs, at a cost to us in the neighborhood of l
$55m. Seven German experiments will be on board, accompanied
by three from the US, Italy and Avstralia, all czlculated to
advance our knowledge of the sun and the interpianetary

medium, the wasic elements of earth's enviionment in space.

|
- nm-lH-n-I--:-H-!----Illliii.'l!h



T o - e T TR e T T TR T
- - ——— — .._—-——w_.--_._- e i v e e @ O WET

8

I don't want to give the impression that our cooperative
interests are directed only toward the advanced nations.
Take, for example, our sixth Applications Technology Satellite,
ATS-6, the first satellite capable of broadcasting TV directly
into something close to an ordinary home receiver, modestly
augmented. ATS-6 is now in a geosynchronous oirbit, brozd-
casting educational television programs and providing advanced
medical communications in rural areas of the United States--
Appalachia, Alaska, and the Rocky Mountain states--where
conventional ground transmission is not everywhere available.
Next July, ATS-6 will be moved eastward so that India may
use the satellite in a larger educational television
experiment. The satellite will broadcast television
programs by All India Radio directly to several thousand
village television receivers equipped with small antennas
fashioned of chicken wire. Only two cities in India--Delhi
and Bombay--now have television, so the satellite will
permit India to leapfrog several decades of conventional
development, appiying advanced technology directly to human
needs. The Indian broadcasts will concentrate on population
controls, farm productivity, village hygiene and the like.

All ground segment costs in India are being met by India.
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The prospect of this program has induced India to plan a
comparable national system to follow--a system which could
provide India a multi-faceted communications network at a
fraction of the cost and in a fraction of the time required
for a conventional network.

ATS-6 is not an isolated example of the current in-
volvement of developing nations in cooperative space programs.
Another is the Earth Resources Technology Satellitc, the
latest space application and one which could surpass the
achievements in tite communications and we ther fields.

The first ERTS satellite has been gathering data on our

own planet and transmitting it back to ground stations on
Earth since 1972. Experimenters from some 37 countries and
two international organizations were among those invited

to determine the usefulness of ERTS data and imagery in
agriculture, forestry, geology. hydrology, oceanography,
land use planning and many othexr disciplines. Many of these
investigators have already made significant practical
applications of the data.

With a second ERTS satellite planned for launch early
next year, and further studies of the usefulness of ERTS
data underway, the importance of this satellite is as clear

for other nations as it is for our own.
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Ground stations for direct reception of Earth survey
data from the satellite are already in operation in Canada
and Brazil under agreements with those countries. A few
months ago, Italy agreed to build its own facility near
the city of Fucino. Many other nations have also indicated
an interest in building ground stations, and we expect
several more agreements to be signed in the coming months.

As in all of our cooperative programs, both parties
benefit, Italy--like Canada and Brazil--will fund the
costs of constructing and operating its ground station.

It will provide NASA with copies of any data desired, and
this is important when tape recorders cease to function.
Ttaly will also provide data free to any Principal In-
vestigators selected by WASA in the region served by the
station. Data will be provided to the public at nominal
cost. In exchange, of course, Italy obtains real-time

access to the satellite.
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S35 far, the United States has been making data available
from weather and earth rescurces sateliites to all comers
free or at nominal cost. This, of course, can't be a
permanent practice. Some means of reasonable cost-shacing
will be sought in the not distant future. For this reason,
we have written intc recent agreements for ERTS ground
stations an option which will permit us, sometime after the
next ERTS satelliteg "B", has been operating for at least a
year, to introduce a fee for access to the satellite.
Assuming that sufficient ground stations are in being around
the world at that time, the cost per station should not be
onerous, nor indeed do we wish to discourage participation.
Cn the contrary, we should like to see more participation--
but soundly based on cooperative cost-sharing, defraying

in some part costs which the US so far bears alone.
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ASTP AND SPACELAB

Let me turn now to the latest and largest cooperative
space projects undertaken ©> date. As many of you know,
we are now preparing to carry out, in July 1975, the first
international manned space mission. The flight will mark
the culmination of the Apollo-Soyuz Test Project in which
a universal d-o~king system suitabie for future spacecraft
will be tested and evaluated, using US and Soviet vehicles.
This international docking system, Jjointly designed and
independently developed by Soviet and US engineers, not
only opens the way to mutual assistance in space, but it
could silso represent a keystone to expanded cooperation
with the Soviet Union and--when the Spacelab becomes available--
with both the Soviet Union and Europe on the same mission,
The demanding cooperative character of the Apollo-Soyuz
Test Project should not be underestimated. Between 50 and
100 technicians on each side have been mecting alternately
in Moscow and Houston to work out the compatible docking
mechanism and the complex rendezvous and docking operation.
Teams of astronauts and cosmcnauts have been working closely
together for extended periods to familiarize each other
with the spacecraft and crew operations so that there will
be no surprises in space. Hardware tests have been conducted

both in the US and the Soviet Union.
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The ASTP agreement stums from a first step in late
1970. The most careful evaluation, definition and guidelining
was required belore Heads of State could commit to a test
flight at the 1272 Summit meeting. Our cost will be roughly
$250m. Soviet costs may be even greater since they have
already flown two unmanned tests of the planned spacecraft

configuration, and also expect to carry out a manned test

of this same configuration. Mcreover, the Soviet Union is

readying two spacecraft and two launch vehicles to our one-- i
in order to have a double chance to bring the mission off

on schedule. Th2 tr:ly remarkable effort demanded by this

major program should improve understanding, introduce a healthy

realism in personal relationsh. ps, and pave the way for any

future proccams the two governments want to do together in
space.

The most significant cocperative effort of which we
are aware is the joint development of a new space facility.
Last September, after four years of discussion and regotiation,
the European Spvace Research Organization, ESRO, acting on
behalf of nine member states, agreed to design and develop
the Spacelab as a key element of the US Space Transportation
System. Spacelab will involve a .uropean exgenditure amounting

to a current dollar equivalent well in excess of $400m.
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Mr. Gibson, the Acting Director-General of ESRO, will
nc doubt tell you something of Spacelab frcm the European
point of view. Looking at it from the U.S. point of view,
Spacelab will consist of modules providing a pressurized
shitvt-sleeve lab plus pallets or platforms external to the
lab to accommodate instruments such as a telescope which
require direct viewing or exposure in space and need no
atmosphere. The modules will fly attached to the reusable
US shuttle orbiter in its cargo bay.

With Spacelab, experimenters and technicians will no
longer be bound to the Earth. Assisted by NASA's three
Shuttle crew members, Spacelab experimenter teams will spen .
from seven days to a month in orbit conducting their work
with instruments very like those they have worked with
on Earth. Thus, Specelab will bring man's unique skills
and powers of observation directly to bear in space research

and applications.
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Spacelab will give us a facility for realizing a
substantial part of the promise of the shuttle system--the
introduction of a new, more economic base for a wider range
of space activities. The Spacelab will make it possible
to experiment on short notice, with quick turn-around time,

to "plug in" to standard lab facilities with a minimum of

special design for the space environment, and with a marked

easing of the old ccnstraints on weight and volume vhich so

escalated the cost of space research in the conventional mode.
Some of the purposes to which Spacelab will be put are

the following:

4 o Spacelab teams may pioneer in materials

processing in space, developing superior ;

crystals ur bearings in zero-g.

o Work can be docne on technologies for collecting
and relaying solar energy for use on Earth.

o Vaccines and medical plasmas will be processed
which could not be matched on earth.

o Earth-looking cbservation programs will be
carried on to test new sensors or new applicatiors.

0 We will study the interaction of the Sun and the

Upper Atmosphere as the primary forces snaiping
our weather.

o ‘ie will have an unparalleled platform for the use
of large telescopes above the obscuring effects

of the Earth's atmcsphere.
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What were the considerations wirich produced the
cooperative development of so significant an element of
our own future space transportatiorn system? First, there
was in this country the desire to enlist substantial foreign
participation in a major development program--something
which had not materi.lized in the otherwise oroad inter-
national activity which NASA has conducted.

Second, I believe that this ~bjective was credible
in Burope because of the high success of previous coopera-
tive space venturzs with ESRO and its individual memker
countries.

Third, an association in a joint enterprise with NASA
was itself regarded as an attractive goal in Europe because
of NASA's record in the Apollo and other programs.

Fourth, Burope had established its own capability for

such a project through a decade of successful satellite

projects and the effective management capability demonstrated

by ESRO.
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Fifth, participation in the development of the

reusable shuttle system was specifically attractive because
it could clearly represent the way space business would be
carried on in the future.

Sixth and last, a viable agreement of mutua’l interest
was developed. That agreement preserved the management
integrity of the overall program in which the US was
of course the major investor, but it provided for real
responsibility on the part of Europe for an element of
the whole which was as separable as such an element can
be. The agreement assured NASA of a substantial contribution
to a US program. It also assured Europe that its R&D
investment would be recognized through US commitments to
purchase any additional Spacelabs of the same basic capa-
bility from Europe.

Perhaps these considerations provide a fairly useful
listing of guidelines for successful collaboration in any
area. Certainly, we hope they prove sufficient for success
in the case of Spacelab.

Of course, we want tou look even beyond Spacelab. The
first great opportunities for extended collaboration will
undoubtedly come /ith the use of Spacelab itself. We

invited substartial ESRO representation to this past
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summer's study of the shuttle's use for space applications,
and I understand that ESRO is stimulating comparable dis-
cussions in Europe regarding such use. While each of us
will have many purely national uses of the system, we will
undcubtedly want to collaborate in still other uses, and
we shall look forward to that.

CONCLUSTON

Space cooperation has been far more extensive than the
public or even governments generally realize. 1In fact, we
with our collaborators will have invested roughly a billion
dollars in joint projects when current agreements run out--
this does not count either ASTP or Spacelab! For us,
substantial savings have been involved since we've spent
only a quarter of that figure and gained access to
meritorious space research and convenient facilities. For
our friends, it has been valuable because they have gained
access to launch possipilities and to a framework of
collaboration which would have cost many, many times as

much were they to have operated independently.
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The many significant cooperative projects now underway
grew from sound national programs and reflect a careful
analysis of our common goals. Our joint efforts have not

been~-and will not be~-charitable or cosmetic exercises.

We and our partners have strong mutual interests in exploring

and using space; we can both reduce our costs and increase
our benefits by attending to those common interests.
Unless cur cooperative projects respond to the needs and
goals of all participants, however, they will not stand
up under the rigorous tests to which every government
agency subjects its programs.

We see in space an unlimited opportunity to benefit
humanity--and we are firmly convinced that this unlimited
opportunity can be shared by Eurcpe, the United States,
and the entire world. It is our intention to encourage
mutually beneficial cooperation at every occasion, and
it is our belief that through such wide-ranging cooperation,
we may contribute substantially to the peace and prosperity

we have so long pursued.




